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...........................(32)
Now, if q denote Young's modulus,
_ n (3m - n) _
so that
-(33)
This is the ordinary formula for the longitudinal vibrations of a rod, the fact that the section is here a thin annulus not influencing the result to this order of approximation.
Another extreme case worthy of notice occurs when s is very great. Equation (24) then reduces to
k*[k*-fJ-s*][k*-<2(M + l')(fi'* + sn*)] = Q; ............ (34)
so that kz becomes a function of /z and s only through (/u,2 +• s2), as might have been expected from the theory of plane plates. The first root relates to flexural vibrations; the second to vibrations of shearing, as in (18); the third to vibrations involving extension of the middle surface, analogous to those in (22).
It is scarcely necessary to add, in conclusion, that the most general deformation of the middle surface can be expressed by means of a scries of such as are periodic with respect to 2 and (/>, so that the problem considered is really the most general small motion of an infinite cylindrical shell.
Another particular case worth notice arises when s = I, so that (24) assumes the form
) = 0. ...(35)
As we have already seen, if /u, be zero, one of the values of k" vanishes. If ^ be small, the corresponding value of k- is of the order /A4. Equation (35) gives in this case
.(36)
or in terms of p, q, and with restoration of a,
«*_0*4aa
This agrees with the usual formula* for the transverse vibrations of rods.
* Theory of Sound, § 181.                               ._....
